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Abstract. Background/Aim: Locally advanced pancreatic
head cancer remains an aggressive malignancy with a low
likelihood of achieving resectability after neoadjuvant
chemotherapy. Resection is even more difficult if anatomical
variations of the blood supply are present. Case Report: We
present the case of a 62-year-old male diagnosed with
locally advanced pancreatic cancer in the presence of an
aberrant right hepatic artery originating from the superior
mesenteric artery. After completing six cycles of neoadjuvant
chemotherapy consisting of irinotecan and oxaliplatin,
resectability was achieved, the patient being submitted to
pancreatoduodenectomy. Intraoperatively, the presence of an
aberrant right hepatic artery originating from the superior
mesenteric artery was confirmed. The postoperative course
was uneventful, the patient being discharged on the eight
postoperative day, while the histopathological studies
confirmed the negativity of the resection margins.
Conclusion: Resectability can be achieved after neoadjuvant
chemotherapy for locally advanced pancreatic cancer.
However, attention should be focused on the possibility of
the presence of anatomical variations of the pancreatic and
liver blood supply.
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Pancreatic adenocarcinoma still represents the fourth cause
of cancer-related mortality worldwide, and is estimated to
become the second cause of cancer-related death by 2030
(1, 2). This fact is mainly related to the diagnosis of the
disease in advanced stages when massive local invasion or
distant metastases are already present. However, cases
which are diagnosed in resectable stages might have a
chance for long-term survival; therefore, attention was
focused on creating neoadjuvant chemotherapy protocols
which might increase the resectability rate in such cases (3-
5). However, in such cases, detailed preoperative imagistic
evaluation is mandatory in order to provide an exact
description of the anatomical relationship between the
tumor and the adjacent vascular structures; furthermore,
attention should be focused on determining the possible
anatomical variations of the vascular supply of the
pancreatic head and of the liver, multiple such situations
being described so far (4-8).

We present the case of a 62-year-old patient, initially
diagnosed with a locally advanced pancreatic head
carcinoma, submitted to neoadjuvant chemotherapy, followed
by radical resection. The patient also presented an
anatomical particularity which made resection more difficult
— the presence of an aberrant right hepatic artery (aRHA)
originating from the superior mesenteric artery (SMA).

Case Report

A 62-year-old male was investigated for jaundice and upper
abdominal pain, and was diagnosed at that time by computed
tomography with a 5 cm tumor of the pancreatic head in
close contact (>180 degrees) with the superior mesenteric
artery and with the portal vein (>180 degrees), which also
presented focal narrowing and contour irregularity (Figure
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1). Computed tomography demonstrated the presence of an
aRHA originating from the SMA (Figure 2).

The endoscopic ultrasound performed at that time
confirmed the tumoral Ilesion and biopsied it;
histopathological studies demonstrated the presence of a
well-differentiated tubular pancreatic adenocarcinoma.
External biliary drainage was performed, and the patient was
addressed to the Oncology Clinic for neoadjuvant
chemotherapy. In this respect, six cycles of irinotecan (360
mg) and oxaliplatin (120 mg) were administered. At the end
of the neoadjuvant chemotherapeutic treatment the patient
was resubmitted to a computed tomography which revealed
the shrinkage of the tumoral volume (from 5 to 3.5 cm), the
decrease of the degree of solid soft-tissue contact of the
SMA, as well as of the portal vein (Figure 3). Therefore, the
patient was submitted to surgery, with the intent of tumoral
resection.

Intraoperatively, in order to identify the aberrant arterial
structure, we dissected the hepatoduodenal ligament after
palpating the presence of a pulsatile structure at this level.
Therefore, dissection went further by performing an extended
Kocher maneuver which allowed the identification of the
SMA and of the aRHA arising at this level. Dissection of the
liver pedicle confirmed the absence of a veritable RHA
originating from the proper hepatic artery. After dissecting the
arterial structures at this level, we dissected the gastroduodenal
artery and preserved as much length as possible and confirmed
the absence of tumoral involvement at the level of the aRHA.
The lymph node dissection was then continued at the level the
hilar and aorto-caval regions. After removing the specimen,
the reconstruction was created in the traditional manner
(Figures 4 and 5). The postoperative evolution was uneventful,
the patient being discharged on the eighth postoperative day.
The histopathological study confirmed the presence of a
moderately differentiated pancreatic adenocarcinoma, all the
resection margins being negative.

Discussion

Normal hepatic arterial supply refers to the presence of a
common hepatic artery arising from the celiac trunk, which
branches off from the gastroduodenal and the right gastric
artery, transforming into the proper hepatic artery, which
finally bifurcates into the left and right hepatic arteries (9).
However, this situation which is widely recognized as being
normal is actually encountered in only 55% to 75% of cases
(6, 7). Among cases presenting anatomical particularities of
arterial hepatic vascularization, the most commonly
encountered is an aRHA originating from the SMA (6-8).
Aberrant hepatic arterial supply has been described in up to
40% of cases and has been classified according to different
authors, the most widely accepted classifications originating
from Michels (10) and Hiatt et al. (11). While Michels’
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classification was created based on a study of 200 autopsies,
Hiatt et al.’s classification was based on 1,000
angiographies. According to both of these authors, the most
commonly encountered variation is represented by the
presence of aRHA; Michels further classifies this variation
into two categories: replaced RHA and accessory RHA. The
first refers to cases in which the aRHA originates from the
SMA and courses posteriorly, anteriorly or within the
pancreatic parenchyma, while the second refers to cases in
which the aRHA has a similar course but is found in addition
to a normal RHA. According to Michels’ study, the former
is encountered in 8-14% of cases, while the latter in up to
7% of cases. According to Hiatt et al.’s classification, the
two subcategories proposed by Michels do not exist; they
recognize only a single type of aRHA and describe it in 7-
21% of cases (9-11).

In this respect, anatomical details of these possible
variants should be recognized preoperatively whenever
hepato-bilio-pancreatic procedures are planned (12-16). As
for patients submitted to surgery for pancreatic head cancer,
it is well known that these surgical procedures are associated
with significant rates of postoperative complications, the
most commonly reported being pancreatic or biliary leaks
and postoperative hemorrhage, leading to an overall
morbidity rate of up to 50%, even in cases with a normal
anatomical distribution of the blood supply (17, 18).

In consequence, preoperative data regarding the presence
of an aRHA play a crucial role in cases in which a
pancreatoduodenectomy is planned. In such cases, the
presence of an aRHA should be signaled to the surgical team,
multiple intraoperative accidents being prevented if these
details are known preoperatively. In cases in which an aRHA
is present but this fact is not identified preoperatively, there
is a higher risk of intraoperative arterial damage; the aRHA
might be not recognized properly and might be ligated,
predisposing the patient to developing postoperative
complications, such as liver or biliary duct ischemia, leading
to the development of a further bilio-enteric anastomotic
leak, or might be improperly manipulated and damaged,
increasing in this way the risk of developing a further pseudo
aneurysm which might lead to massive intra-abdominal
bleeding. Another issue is represented by the oncological
safety of the procedure, the presence of an aRHA leading in
certain cases to a less radical surgical procedure, as a result
of the attempt to preserve all the encountered aberrant
vascular structures (19-21). Moreover, the presence of an
aRHA originating from the SMA makes it susceptible to
infiltration by tumor of the pancreatic head, making resection
much more difficult or even impossible in certain cases (22).

Therefore, in cases in which a pancreatoduodenectomy is
planned, the intraoperative finding of this anatomic variation
might predispose to further complications during the early
postoperative period, as well as an impaired oncological
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Figure 1. Computed tomography performed before neoadjuvant
chemotherapy revealed the presence of a 5 cm tumor of the pancreatic
head in close contact with the superior mesenteric artery and portal
vein. The presence of an aberrant right hepatic artery was also
described.

Figure 2. The presence of an aberrant right hepatic artery from the
superior mesenteric artery — pre-chemotherapy aspect.

outcome; in consequence, this subject has been widely
investigated (9, 22-24).

One of the first studies which were conducted on the
theme of vascular injury during pancreatoduodenectomy was
by Kim et al. and published in 2002 (25). Among the 180
patients submitted to pancreatoduodenectomy for benign,
premalignant or malignant diseases, the authors reported a
total of 18 cases in which vascular injury took place;

Figure 3. Computed tomography at the end of the neoadjuvant
chemotherapy showed tumoral shrinkage to 3.5 cm and diminished
contact between the superior mesenteric artery and the portal vein and
the tumor.

however, among these cases, the authors included both
patients with venous and arterial injuries. According to their
data, an injury of the hepatic artery (left, right, proper or
common) was encountered in three cases and consisted of
vascular transection in all patients. Regarding the modality
of reconstruction, it consisted of saphenous vein interposition
graft in two cases, and primary end-to-end anastomosis in
the third case. Unfortunately, the exact localization of the
injury (left, right, proper or common hepatic artery) is not
described. Other encountered injuries involved the SMA, the
celiac axis, the superior mesenteric vein and the portal vein.
The authors underlined the fact that cases in which vascular
injury took place had longer operative times, larger tumors,
greater blood loss, longer stay in the Intensive Care Unit and
a significantly higher rate of postoperative morbidity and
mortality. Poorer long-term survival was also reported
among cases in which intraoperative vascular injuries had
been occurred (25). However, this study investigated both
venous and arterial complications in the same study group;
while injuries of the hepatic artery were presented in the
same subgroup, no distinction was made in regard to the
possible presence of aberrant hepatic arteries.

An interesting study which was conducted on this theme
was published in 2011 by Eshuis ef al. and included 790
consecutive patients submitted to pancreatoduodenectomy
from 1992 to 2009 at the Academic Medical Center in
Amsterdam, the Netherlands (9). Among these cases, the
authors identified 143 patients presenting an aRHA; in eight
of these cases the aRHA was willingly sacrificed for
oncological or technical reasons, while in another five cases,
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Figure 4. The final aspect after pancreato-duodenectomy. The aberrant
right hepatic artery originating from the superior mesenteric artery was
entirely preserved.

this artery was accidentally damaged or ligated; in cases in
which the aRHA was damaged, it was immediately repaired
by suture, while in one case in which it was ligated it was
reconstructed by an end-to-end anastomosis. The authors
compared the postoperative outcomes of these patients to
those reported for the remaining 615 cases which did not
present any anatomical variation. They demonstrated that the
complications related to the presence of an aRHA such as
hepatico-jejunal leak and intraperitoneal bleeding were
similar between the two groups; however, among the 13 cases
in which the aRHA was corrupted, there were two cases
which developed postoperative complications, one of them
consisting of delayed fulminant intraperitoneal bleeding, and
the other of the development of a large upper abdominal
abscess. Short-term mortality was similar between patients
presenting normal arterial anatomy and those presenting an
aRHA. When it comes to the long-term outcomes, similar
rates of survival were observed (the median overall survival
being 19.1 months for cases presenting normal anatomy, and
17.9 months for cases diagnosed with aRHA (9). These data
demonstrate that the presence of such an anatomical variation
should not be considered as a contraindication for
pancreatoduodenectomy, similar short-term and long-term
outcomes being reported so far.

The issue of aRHA injury during pancreatoduodenectomy
was also investigated in a systematic review which was
published in 2017 in the Journal of Visceral Surgery (26).
The authors included 11 studies, hepatic artery injury during
pancreatic surgery being reported in 22 cases; among these
patients, anatomical variations of the RHA (presenting an
aberrant origin from the SMA) were reported in two cases.
In both cases, the injury of the aRHA was diagnosed and
repaired intraoperatively and did not lead to liver necrosis.
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Figure 5. The specimen from pancreatoduodenectomy. Although the
patient presented an anatomical variant of arterial distribution, the
tumor was completely resected (with negative resection margins).

However, one case which had been submitted to surgery for
an ampulloma developed further postoperative complications
and necessitated re-operation; finally, the patient died due to
fungal sepsis on the 74th postoperative day. The other case
was submitted to immediate re-anastomosis and the
postoperative outcome was uneventful (26).

The second particularity of our case is represented by the
fact that the patient had been initially diagnosed with locally
advanced pancreatic cancer, was submitted to neoadjuvant
chemotherapy, and finally the tumor became resectable. In
the study conducted by Barenboim et al. and published in
the European Journal of Surgical Oncology in 2018, the
authors investigated the resectability of locally advanced or
borderline resectable pancreatic cancer (4). In this analysis,
the authors included 30 cases that had been initially
diagnosed with locally advanced pancreatic cancer and 23
cases with borderline resectable lesions submitted to
neoadjuvant FOLFIRINOX; at the end of the neoadjuvant
chemotherapy, only three patients from the group of patients
initially diagnosed with locally advanced pancreatic cancer
benefited from surgery with curative intent; on the contrary,
20 out of the 23 cases initially diagnosed with borderline
resectable lesions were also submitted to surgery. Therefore,
the authors concluded that in cases presenting initially with
locally advanced pancreatic cancer, resectability can be
rarely achieved after neoadjuvant treatment (4). In a similar
study conducted in Heidelberg, Germany, a conversion rate
to resectability of 29% after neoadjuvant chemotherapy
consisting of FOLFIRINOX protocol was reported for cases
initially diagnosed with locally advanced pancreatic cancer;
the authors reported no significant postoperative
complications in cases in which resectability was achieved
after completing the neoadjuvant protocol, demonstrating the
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safety and feasibility of the method. Moreover, the authors
underlined that a significant benefit in terms of survival is to
be expected if resection is feasible, reporting a mean tumor-
specific survival of 31 months for cases submitted to
resection, and of only 12 months for those in which resection
was not possible (5).

Conclusion

In rare cases, neoadjuvant chemotherapy might provide a
chance for cure in patients with locally advanced pancreatic
cancer by tumor shrinkage and achievement of resectability.
However, preoperative imaging studies play a central role in
such cases, in order to determine the presence of anatomical
variants of arterial distribution. Such information is
mandatory in order to prevent severe intraoperative and
postoperative complications. Although initially considered as
representing a contraindication for pancreatoduodenectomy,
more recent studies have demonstrated the feasibility of the
procedure in the presence of an aRHA and similar
oncological outcomes when compared to cases presenting a
normal anatomical distribution.
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